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Rehabilitation for a patient wishing to disguise the ab-
sence of all or part of an ear is achievable with 

either reconstructive surgery or prosthetic rehabilita-
tion.1,2 Whichever treatment is selected, dimensional
measurements of the existing normal ear and its posi-
tion, level, and prominence are needed to plan the sit-
ing and shaping of the reconstructed ear or prosthesis.3–6

Traditionally, direct measurement (anthropometry)
has been used to assess the dimensions, location, in-
clination, and level of an ear on the normal side, which
is then used to fabricate a prosthetic ear for the ab-
normal side. However, there are problems with this
approach. The dimensional measurements can be
prone to inaccuracy, either because of distortion of the
soft tissues of the natural ear or from difficulties in lo-
cating landmarks.7 Furthermore, the fabrication of the
prosthesis is dependent on the artistry and skill of the
maxillofacial technician and their ability to copy the
measurements and shape of the normal ear.8

Purpose: To compare dimensional measurements on computer images generated
from data captured digitally by 3 different methods to those obtained directly from
natural ears and ear casts, so as to determine the optimal method of creating a
computer-generated ear image. Materials and Methods: Magnetic resonance
imaging (MRI) was used to obtain 3-dimensional (3D) data images of the normal ears
of 14 subjects. Computerized tomography (CT) and laser scanning (LS) were used to
obtain 3D data images from stone casts of the same ears. Dimensional measurements
were recorded on 2 occasions between anthropometric landmarks on the subjects'
natural ears, casts of the ears, and reconstructed ear images obtained by CT, MRI,
and LS. The intraclass correlation coefficients and coefficients of repeatability were
calculated. The means of the 2 measurements for each of the dimensions were
analyzed using 2-way analysis of variance to determine whether there were
differences between the methods of data collection. Results: The intraclass
correlation coefficients indicated that dimensions could be reliably measured on the
natural ears, casts, and CT, MRI, and LS images. The coefficients of repeatability were
all of a small magnitude in relation to the overall dimensions studied. No statistical
differences existed between the various sources of data (P = .866) (ie, direct, cast,
CT, MRI, and LS). Conclusion: The 3 methods of imaging have generally resulted in
dimensional measurements on the reconstructed images that are similar to those of
the original source. These are considered appropriate for manufacturing 3D models
that can be used to fabricate a prosthesis. However, other factors may also be
important, such as shape, contour, and internal form, and these require further
investigation. Int J Prosthodont 2006;19:92–100.
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In the last few years there has been a particular
focus on the use of noncontact techniques involving
imaging of the ear as a means of producing an appro-
priately shaped and located prosthesis.9–14 Wax ears
can be produced from computerized tomography (CT),
magnetic resonance imaging (MRI), and laser scan
(LS) data.6,8,13–16 However, there have been no com-
parative studies to determine whether these imaging
procedures result in dimensionally accurate auricular
prostheses. In previous work, an object of standardized
shape and form of similar maximum dimension to a
human ear was scanned by the 3 techniques of CT,
MRI, and LS.17 A comparison of the dimensional mea-
surements on the computer-generated images showed
no major differences between each technique.
Furthermore, the dimensional measurements on the
images were very similar to those of the object itself.
This suggested that it might be possible to compare
such imaging techniques in the production of an au-
ricular prosthesis.

The production of an auricular prosthesis by a rapid
prototyping technique is dependent upon having a di-
mensionally accurate computer-generated image.
Errors in the imaging techniques themselves would
place limitations on the accuracy of the final model. The
purpose of this study was to compare dimensional
measurements made on computer-generated ear im-
ages from CT, MRI, and LS. 

The natural ear itself has a more complex shape
and internal form than a standardized cube used as an
experimental model. Differences between dimensional
measurements on the computer image of the ear gen-
erated by each technique might be accounted for, not
only by the type of scanning process but also in the
ability of the operator consistently to identify land-
marks to make the measurements. In the first part of
this series of experiments it was necessary to determine
whether dimensional measurements of normal ears,
ear casts, and the 3-dimensional (3D) reconstructed
ear images of several subjects could be reliably mea-
sured by 1 operator. In the second part of this series of
experiments the dimensional measurements were used
to determine if there was an optimal method of ob-
taining 3D data to create a computer-generated ear
image.

Materials and Methods 

Sixteen patients with hemifacial microsomia were re-
ferred for rehabilitation with an implant-supported au-
ricular prosthesis. Two of the patients were omitted
from the study, as they could not fulfill the require-
ments of the scanning criteria. This was principally be-
cause 1 patient had a cardiac pacemaker and the other
had ferrometallic clips in the jaw. Both conditions are

contraindications for an MRI scan, and these patients
were therefore excluded from the study. The study was
undertaken on 14 subjects (8 male, 6 female) with hemi-
facial microsomia who had normally developed facial
form on 1 side and abnormally developed facial form on
the other. They had an age range of 9 to 61 years (mean
age 27 years, 3 months; SD = 14 years, 2 months). All
measurements and procedures were carried out on the
side of the face with normal facial form and ear struc-
ture. Ethical approval was given by the Research Ethics
Committee, King's Healthcare NHS Trust. 

Identification of Landmarks and Dimensions

Six standard anthropometric landmarks and 3 new
landmarks on the side of the head were used to record
6 dimensional measurements: length, width, insertion
length, and 3 protrusive measurements of the ear. In this
study, the same 6 standard anthropometric landmarks
and 3 additional landmarks as defined by Coward15

were used to record 6 dimensional measurements:
length (sa-sba), width (pa-pra), insertion length (obs-
obi), and 3 protrusive measurements (sa-sa1, pa-pa1,
and sba-sba1) (Tables 1 and 2, Figs 1a and 1b).

Direct Measurement of Natural Ear

The 9 anthropometric landmarks were identified on the
natural ear of each patient, and digital sliding calipers
(Mitutoyo, Measurement Technology) were employed to
measure the 6 dimensions. Two separate measure-
ments were recorded for each dimension at intervals of
not less than 1 month. 

Cast Production and Measurement

The casts of the natural ears were obtained using an im-
pression technique considered by Coward15 to be the
most acceptable because of clinical handling, surface
detail of the cast, and clinical comfort. A Class II stone
(Velmix, Kerr) was used for each pour. The 9 anthropo-
metric landmarks were identified on the cast of each pa-
tient. Digital sliding calipers were employed to measure
the dimensions of length, width, separation of the upper
and lower insertion points, and the 3 protrusive mea-
surements on the cast. Two separate measurements
were recorded for each dimension at intervals of not less
than 1 month. 

Scanning Procedures

A CT scanner (Somatom Plus 4, Siemens Bracknell)
was used to obtain a 3D image of a stone cast of the
subjects' ears. Typically, the scans of each subject's
cast were acquired using a 1-mm feed with a rotation
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time of 0.75 seconds and a space between slices of 1
mm. This allowed the data to be reconstructed as 1-mm
slices (Table 3). 

The same stone casts of the 14 subjects' normal ears
were laser scanned. Each scan consisted of approxi-
mately 240 vertical profiles obtained at 0.5-degree in-
crements, with each profile containing approximately
151 to 176 points (Table 3). 

In the first instance, an attempt was made to scan
plaster casts of the ear using MRI. Two MRI sequences
(dual-echo steady state [DESS] and T1-weighted spin-
echo sequences), were applied (Table 4). To achieve

a signal, these casts were submerged in water and
supported on a bed of agar-agar. A negative image of
the water surrounding the ear cast was obtained. The
digitized data were fed into the computer software
program, which inverted the 3D data to produce a
positive image of the ear. During these experiments it
became apparent that MRI scanning of the ear cast
could not provide consistent digitization and therefore
it became necessary to also perform an MRI scan of
each subject's natural ear. 

At present there is no set MRI scanning sequence to
obtain the image of the external human ear. It was nec-

Table 1 Six Standard and 3 New Anthropometric Landmarks

Landmark Location of landmark

Superaurale (sa) Highest point on the free margin of the auricle
Subaurale (sba) Lowest point on the free margin of the earlobe
Preaurale (pra) Most anterior point of the ear located just in front of 

the helix attachment
Postaurale (pa) Most posterior point on the free margin of the ear
Otobasion Superius (obs) Point of attachment of the helix in the temporal 

region; determines the upper border of ear insertion
Otobasion Inferious (obi) Point of attachment of the earlobe to the cheek; 

determines the lower border of the ear insertion
New Point (sa1) Point on side of the head orthogonal to the highest 

point on free margin of the top of ear (sa)
New Point (pa1) Point on side of head orthogonal to the most 

posterior point on the free margin of the ear (pa)
New Point (sba1) Point on side of head orthogonal to lowest point on 

free margin of the ear (sba)

Fig 1a (left) Anthropometric
landmarks used to record the di-
mensions of length, width, and 
insertion length of the ear. X
indicates each individual anthro-
pometric landmark.

Fig 1b (right) Anthropometric
landmarks used to record the di-
mensions of protrusion. X indi-
cates each individual anthropo-
metric landmark. 

Table 2 Dimensional Measurements of the Ear

Dimension Description

sa-sba Length of ear
pa-pra Width of ear
obs-obi Insertion length of ear
sa-sa1 Protrusive measurement from 

top of ear to point orthogonal to head
pa-pa1 Protrusive measurement from most 

posterior point on helix to point 
orthogonal to head

sba-sba1 Protrusive measurement from lowest 
point on free margin of lobe to point 
orthogonal to head
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essary to investigate several sequences to determine an
appropriate method of obtaining digitized data suitable
for viewing as a reconstructed image. The 3 MRI scan-
ning sequences (Table 5), for acquiring data by contin-
uous axial slices, were visually assessed by examining
the reconstructed images on the computer screen.
These were DESS, a 2D fast low-angle shot (FLASH) se-
quence, and a magnetization-prepared rapid acquisition
with gradient echo (MP RAGE) sequence. In the defin-
itive scanning sequences on each of the 14 subjects, a
DESS sequence was used. 

Reconstruction of 3D Data

Two customized computer software programs (devel-
oped by University College London, Department of
Medical Physics and Bio-Engineering) were used to
view the reconstructed images. One program was used
to view volumetric data, ie, CT and MRI. The second
program reconstructed the surface data obtained from

laser scans. Fourteen subjects' ears and faces were
MRI scanned, and the ear casts of each subject were
also scanned by CT and LS, producing 3D data in a for-
mat suitable for viewing on a computer screen as a 3D
image (Figs 2a to 2c). When these were displayed, the
viewpoints for the reconstructed images of each sub-
ject's ear and ear cast were aligned and recorded.
This enabled them to occupy matching spatial coordi-
nates on the screen to permit consistent viewing and
analysis of the images.

The dimensional measurements on the computer-
reconstructed ear images obtained by CT, MRI, and LS
were obtained by identifying the anthropometric land-
marks with a cursor. The program allowed measure-
ments to be recorded between the identified land-
marks. The landmarks were saved as a landmark file
and could be retrieved on future occasions. Two mea-
surements were recorded for each dimension at in-
tervals of not less than 1 month. 

Table 4 MRI Sequences Used to Obtain Images of Plaster Casts of Ears

Parameter DESS TI-weighted spin echo sequence

TR (ms) 40 500
TE (ms) 6 8.4
Slice width (mm) 2 —
Matrix (mm) 256 � 128 256 � 256
Field of view (mm) 200 � 200 200 � 200
Pixel size (mm) 1.6 � 0.8 0.8 � 0.8
Bandwidth (me) — 130
Acquisition time (min) 10.57 12.52

Siemens Magnetom Expert 1 Tesla scanner (Siemens Medical) was used.

Table 3 Details of Scanner and Data Acquisition for Each Method of Obtaining 
3-Dimensional Data

CT scanning data LS data

Siemens Somatom Plus 4 Scanner Low-power Class 3 gallium/indium laser (1 mW) 
(Siemens Medical) (Bio-Engineering and Medical Physics Department, 

University College London
KV 120, mA 90 —
Matrix 512 � 512 mm TV zoom lens (f ~ 12.7 to 75 mm) operating at 49 mm 
Field of View 100 � 100 mm with a lens aperture of f2.8 mm 
44 to 79 slices (depending on ear size) 240 vertical profiles
Slice width 1 mm Each profile contains 151 to 176 points at increments 

of approximately 0.5 degrees
Collimation 1 mm —
AB50 —
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Repeatability

The mean differences were calculated between the 2
measurements that had been recorded at an interval of
not less than 1 month apart. In the first part of this se-
ries of experiments, it was necessary to determine
whether dimensional measurements of normal ears,
ear casts, and 3D reconstructed images could be reli-
ably measured by 1 operator. This was achieved by cal-
culating the intraclass correlation coefficients (ICCs)
and coefficients of repeatability (CRs) for each of the 6
dimensions studied on the different media (ie, natural
ear, cast, MRI, CT, and LS images). The repeatability
value (CR) is defined as that below which the absolute
difference between 2 single test results, obtained under
repeatable conditions, may be expected to lie within a
probability of 95%.18

Comparison of Dimensional Measurements

The means of the 2 direct measurements for each of the
6 dimensions on the 14 subjects' normal ears were
compared to similar measurements recorded from the
casts and the images reconstructed from CT, LS, and
MRI data. The means and 95% confidence intervals for
the 6 dimensional measurements for each source of
data were calculated.

Data Analysis

The ICCs were calculated to assess the reliability of the
repeated measurements for each dimension. These
were assessed for measurements on the natural ears,
casts, and CT, MRI, and LS images. The mean of 2 mea-
surements for each of the 6 dimensions (sa-sba, pa-pra,
obs-obi, sa-sa1, pa-pa1, & sba-sba1) were analyzed
using 2-way analysis of variance (ANOVA) to determine
whether there were significant differences between the

Table 5 MRI Scanning Sequences Used to Obtain Images of the Human Ear

Parameter DESS 2D FLASH MP RAGE

TR 19 ms 836 ms 11.4 ms
TE 6 ms 10 ms 4.4 ms
Flip angle 35 deg 60 deg 12 deg
Slice thickness 1 slab 128 mm thick with 1 slab 128 mm thick with 1 slab 231 mm thick with

128 partitions = 1-mm slices 64 partitions = 2-mm slices 160 partitions = 1.41-mm slices
Matrix 192 � 256 mm 192 � 512 mm 160 � 256 mm
Field of view 240 (� 7/8) � 240 mm 400 (� 5/8) � 400 mm 300 (� 5/8) � 188 mm
Acquisition time 7 min 48 s 5 min 26 s 4 min 26 s

A Siemens Magnetom Expert Scanner (Siemens Medical) was used.

Fig 2a Image of ear cast
from CT data.

Fig 2b Image of ear cast from LS
data.

Fig 2c Image of natural ear from MRI
data.
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different sources of data (ie, direct measurements from
the subjects' ears, casts of the ears, and reconstructed
images of the ears obtained from CT, MRI, and LS data).
Statistical calculations were carried out with SPSS soft-
ware, Version 11.5.

Results 

There were no difficulties encountered in the identifi-
cation of landmarks on the natural ears of the 14 sub-
jects and the casts. Similarly, landmarks could be lo-
cated on the computer-generated images from the CT
and LS of the cast. However, the MRI sequence was un-
able to capture an image of the cast with good surface
detail and contour. For this reason, it became neces-
sary to carry out the MRI sequence on the natural ear.

Visual examination of the reconstructed ear images ob-
tained by the different MRI scanning sequences re-
vealed that the DESS sequence produced an image
with the smoothest contours and the fewest artifacts
and loss of detail (Figs 3a to 3c).

Repeated Dimensional Measurements

The differences between the 2 measurements for each
of the 6 dimensions on the subjects, casts, and the re-
constructed images are displayed as mean differences
and standard deviations for the 14 subjects (Figs 4a and
4b). The ICCs for the repeated measurements on the
natural ears, casts, and reconstructed images are
shown in Table 6. 

Fig 3a DESS sequence.
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Fig 4a Mean differences between direct ear/ear cast measurement
1 and direct ear/ear cast measurement 2 (error bars represent stan-
dard deviations). Each individual bar represents the mean difference
between the repeated readings for each dimension on the 14 sub-
jects. The baseline represents no difference between the 2 mea-
surements.

Fig 3b 2D FLASH sequence. Fig 3c MP RAGE sequence.

Fig 4b Differences between measurement 1 of reconstructed CT,
MRI, and LS images and measurement 2 of reconstructed CT,
MRI, and LS images (error bars represent standard deviations).
Each individual bar represents the mean difference between the re-
peated readings for each dimension on the 14 subjects. The base-
line represents no difference between the 2 measurements.
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The CRs for each dimension using each measure-
ment technique (natural ear, cast, CT image, MRI
image, LS image) are shown in Tables 7a and 7b.
Generally, these coefficients were of a small magnitude
in relation to the overall dimension studied. 

The mean dimensional differences between the
casts or reconstructed images compared with the
natural ears were very small. Figure 5 shows the
means differences and 95% confidence intervals for
the major dimensions of the ear (ie, length = sa-sba;
width = pa-pra; insertion length = obs-obi). Generally
the CT, MRI, and LS images had dimensional mea-
surements that were slightly smaller than those of
the the natural ears. The largest differences were in
the LS images, with a maximum mean difference of
1.36 mm observed for the dimension of length (LS 
versus natural ear). Two of the 3 dimensions on the
cast (pa-pra and obs-obi) were a little larger than the
natural ear. 

For all 3 protrusive measurements (sa-sa1, pa-pa1,
and sa-sba1), the mean differences between the casts
and reconstructed ear images compared to the natural
ears were very small (Fig 6). The 3 protrusive dimen-
sions on the casts were a little smaller than those on
the natural ears. The dimension sba-sba1 was a little
smaller on each of the images than on the natural ear.
The dimension sa-sa1 was a little larger on each set of
images than on the natural ear. The dimension pa-pa1

was smaller on the CT and LS image but larger on the
MRI image compared with the natural ear.

A comparison was made between all measurements
for each dimension between the different methods of
data collection. The 2-way ANOVA revealed no statis-
tical differences between the various sources of data
(P = .866) (ie, direct and cast measurements and re-
constructed images from CT, MRI, and LS). 

Discussion 

This study has shown that it is possible to capture data
reliably using all imaging techniques, either from a cast
of the ear or directly from the scan of the natural ear it-
self. However, there were some small differences be-
tween the techniques in relation to certain dimensional
measurements. Although the sample size of 14 subjects
might be considered to be modest, the statistical power
was found to be greater than 90% for a significance level
of P = .05 for all dimensions. This was based on a dif-
ference value of 2 mm as it was judged that this would
be clinically undetectable in subjects. Furthermore,
Farkas4 felt that differences of 5 mm in length would be
clinically undetectable. Such differences would mean
that even greater power levels would be found than
those used in the present study. For this reason, the
sample size of 14 subjects was judged to be more than
sufficient to compare the methods of scanning.

Table 6 Intraclass Correlation Coefficients
Calculated from the 2 Readings of Each of the 6
Dimensions on the Natural Ears (Direct), Cast, CT,
MRI, and LS Images

Intraclass correlation 
Method coefficient

Natural ear (direct) 0.99 
Cast 0.99
CT image 0.99
MRI image 0.99
LS image 0.99

Table 7a Coefficients of Repeatability (CR) for 6 Dimensional
Measurements Recorded on the Ears of 14 Subjects and 14 Ear Casts
of the Same Subjects

CR for subject CR for cast
Dimension (mm) (mm)

sa-sba 0.73 0.70
pa-pra 0.82 0.73
obs-obi 1.16 1.42
sa-a1 1.02 0.54
pa-b1 0.91 1.12
sba-c1 1.55 1.01

Table 7b Coefficients of Repeatability (CR) for 6 Dimensional Measurements Recorded on 14
Reconstructed Images Obtained from CT, MRI, and LS Data

Dimension CR for CT image (mm) CR for MRI image (mm) CR for LS image (mm)

sa-sba 0.59 0.56 0.40

pa-pra 0.68 1.17 3.39
obs-obi 1.96 1.56 1.58
sa-a1 0.69 1.09 1.18
pa-b1 0.86 1.20 3.76
sba-c1 1.44 1.47 1.29
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Ideally, a comparison of the different sources of data
collection (ie, CT, MRI, and LS) would be best achieved
by scanning the subjects' natural ears. However, CT
scanning is an invasive technique and it is not consid-
ered ethical by some groups of professionals in the
United Kingdom to scan a subject solely to obtain an
image of, for example, an external ear. For this reason
the images generated from CT and LS were taken from
the plaster cast. 

The technique for producing the cast ensured that
there was very little dimensional change from the nat-
ural ears. In previous work employing this technique,
Coward15 was able to conclude that the technique re-
sulted in the least dimensional change between the
natural ear and cast of the same ear (all dimensions
had mean differences of less than 1 mm). 

Various MRI scanning sequences were attempted to
obtain an image of a plaster cast. It was not possible
to obtain a well-defined image from a scan of a plas-
ter cast of an ear because the MRI technique requires
hydrogen ions to obtain an image. An MRI scanning se-
quence suitable for obtaining images of cartilage and
synovial fluid (DESS sequence) was therefore utilized
to capture images of natural ears. This imaging tech-
nique was found to be comparable to digitized data ob-
tained by CT and laser scanning of a cast poured from
an impression of a natural ear. 

Despite the source of the imaging, there were no dif-
ficulties in each of the scanning procedures, and the
landmarks could generally be readily located on the re-
constructed images. This was confirmed by analysis of
the repeated measurements. The data for the repeated
measurements on the subjects' ears, casts, and re-

constructed images show that the mean differences for
the 2 sets of readings were small for each dimension
studied. Furthermore, the high values of the ICCs indi-
cated that for all media (ie, natural ear, cast, and CT,
MRI, and LS images), the dimensions could be mea-
sured reliably. The RC is based on 95% of the differ-
ences between the repeated measurements lying
within 2 standard deviations of the mean difference.19

The CRs for all 3D measurements related to the size of
the ear (sa-sba, pa-pri, obs-obi) were less than 2 mm
for the subjects' ears, casts, and CT- and MRI-recon-
structed images. In relation to the LS-reconstructed
image, 2 of the 3 CRs were also less than 2 mm.
However, for the dimension of width (pa-pra), the CR
was 3.39 mm. The data for the LS images compare fa-
vorably with previous work.9 With regard to all protru-
sive measurements (sa-sa1, pa-pa1, sba-sba1), the
CR for the subject's ears, casts, and CT- and MRI-re-
constructed images were also less than 2 mm.
However, for 1 dimension (pa-pa1) in the LS-recon-
structed image, the CR was 3.76 mm. 

For most of the dimensions examined, a CR of less
than 2 mm represents a small proportion of the overall
clinical measurement with respect to the size of each ear
(eg, length 49.31 to 72.88 mm, width 32.20 to 44.45 mm,
insertion length of ear 41.10 to 63.73 mm). Farkas,4

when observing ears in normal subjects, reported that
a 5-mm difference in length and a 3- to 4-mm difference
in width were never visible. It was therefore apparent
that the differences observed in this study were unlikely
to be clinically obvious, even to a trained observer.

For the protrusive measurements, similarly CRs of
less than 2 mm are unlikely to be clinically detectable,
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Fig 5 Mean differences between the dimensional measure-
ments of the casts and reconstructed ear images compared
with the same dimensions on the natural ear (error bars repre-
sent 95% confidence intervals). A negative difference indicates
that the dimensional measurements are larger than the natural
ear. The baseline represents no difference between the 2 mea-
surements.

Fig 6 Mean differences between the protrusive dimensional
measurements of the reconstructed casts and ear images com-
pared to the same dimensions on the natural ear (error bars rep-
resent 95% confidence intervals). A negative difference indicates
that the dimensional measurements are larger than the natural
ear. The baseline represents no difference betweeen the 2 mea-
surements.
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although they do represent a larger proportion of the
overall protrusive measurement (7.01 to 28.34 mm). The
CRs in the LS-reconstructed images that were greater
than 2 mm may be accounted for by the difficulty in
identifying some of the anthropometric landmarks,
owing to less well defined surface detail. However,
they are not likely to be clinically observable.

In relation to the dimensions of the ear itself, only
small differences were found between either the casts
or reconstructed images compared with the direct
measurements. The 3 major dimensions of the recon-
structed ear image (length, width, and insertion length)
obtained by digitized LS data had the greatest differ-
ences compared with those on the natural ear.
Nevertheless, they were generally of a very small mag-
nitude. These differences may be a reflection of the dif-
ficulty in identifying the anthropometric landmarks on
LS images. For the 3 dimensions of protrusion (sa-sa1,
pa-pa1, and sba-sba1), again, only small differences
were found between the dimensions on the natural
ears and those on the casts and images. 

In comparing the results of the methods by which
each of the 6 dimensions were measured, little differ-
ence existed. The 2-way ANOVA revealed no statisti-
cal differences between the direct measurements of the
natural ears, the casts and the CT, MRI, and LS images. 

Conclusion

The 3 methods of imaging generally resulted in the di-
mensional measurements on the reconstructed im-
ages being similar to those from the original source
(cast or subject themselves). Although there were some
differences between the LS images for certain dimen-
sions, these were not statistically significant and are not
thought to have any clinical consequence for rehabil-
itation. The present study has explored a number of di-
mensions, which can be reproducibly measured, that
are used in the construction of auricular prostheses.
However, other factors may also be important, such as
shape, contour, and internal form, and need to be in-
vestigated further. In relation to patients who require
rehabilitation of an absent ear, the use of imaging
techniques offers the potential to manufacture a 3D
model that can be used to fabricate the final prosthe-
sis. Although there are reports of ear prostheses being
made using such techniques, there have been no re-
ported comparative studies on the results obtained
from various imaging methods.8,10,13,14,16,20 This re-
quires further study.
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